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PROBLEM TO BE SOLVED: To reduce the luminous efficiency deterioration and color slurring of a light emitting diode even 
when the diode is used for a long time under a high-luminance condition, by respectively constituting the LED chip and 
photoluminescent phosphor of the diode of a nitride compound semiconductor and cerium-reactivated yttrium aluminum 
garnet phosphor. 

SOLUTION: An LED chip 202 using a gallium nitride semiconductor is fixed in ah enclosure 204 of a chip type LED with an 
epoxy resin, etc. An epoxy resin in which a (RE1-X Smx )3 (Aly Ga1-y )5 012 : Ce phosphor is scattered is uniformly cured 
as a molded member 201 which protects the LED chip 202, conductive wires, etc., from the external stresses. The cerium- 
reactivated yttrium aluminum garnet phosphor is scattered in the epoxy resin as a photoluminescent phosphor. 
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( 2 o o • c ) iz&vzmm&timm. (%) x-m 

TV**. ) 

[0035] SmO^ftliO. OOOSSrSO. 0 
80®BX1SS!fftt#6 0%JiLhk^OffSUV\ 1(7) 
Smx 9 r#M^k. iilHtt^ftJWfcP/haKfc 
6. £«mfc0r#:**<fc4fcSl£*rttli» 
tfiTL-C<4. 0. 0007^rg0. 0 2O6ffiT 



l±jMB«rttii8-0%13Lfc.k5r*)*t»#* U>. 

[0036] $WWXO%3tf4 *- Kfcfc Wt ,lCD«fc 
347th;U5*«b^x«3teftti. 2WBU3Lhft(RE 
i.,Sm,) 3 (A ljGai'.y) 6 0 12 : Ce7*-Wl/$* 
*y^»}fe**»-&*-tfTt> -t^o. A 1 . G 
a. Y&lX G d ^ S m Wt I 2 WW2[±ft 

(REi-jSm,) 3 (A l y Gai- y ) 5 0 12 : C e 7 * )- 
;P $ *-fe y*JB#**»£3-eT RGB otofcfrzrii 
^-Mk#T'#l>. I fLt. *7-7-f/^-2rffl^|> 
£ k tZl 0 7^7-^ife^lWSk LT tfiJfflT# 
S. 

[0037] (LEDf--yTl 0 2. 202. 702) 
LEDf-7 7°l£, Hlil*1-J:5fc. fr-yUKIWtl 0 
4 CSRSiU. £ k* s SF < Ln. #II%HJO?B£^ 
-h'tfflV^fiSLED^-yTkli. Hr 'J 7i>T*(tS$ 

< IMS?* S B^Mfc£«Miqi*T&'* . Cl 

zx\ wtimitewmto <-»su niCajA 1 „ 

N. (EL. OS i . OS j , OSk. i + j + k = l ) 
k LTJi. I n G a N^a^&tf K-TSilfcG a 
NSrftft. «*£>fcft#*4:h.4. »#**T&*LE 
D^-77'ii. MOCVDfflgffciOfflLttCl nGaN 

LT<±. M I Sg^. P I NS^PNJj^sirk**^- 

0*9Pf . ^NWWIftflfl^ftayiiKfc: A T 
56*fcfe*S«fflR-r 6 u k ^T*# *> . *fc . 

mm*?$,m&?#Fmmtt& zti>T%&< mz. * 

■WWCiJV^TIi. LEDf--y7*OvS141Sr I nGaN 
0*-ft^#F«Jtk-ri»^k^J: > ). 7*WP$*-te 

A t- Fk LT^ffl-fS r k « . 
[0038] Hflyyy ^AJMt-^B^Mc^fifflUfe* 
^*SKttirt7T-f J r. Xt^/K S iC. S 
i . ZnOVWtmifJB^^i. ISattOA^afbSr 
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e,Se,Te, C«*jtt»A"t*ii:*«IF*U\ 

pss^*y7A^*^E£$^i»^(i, p 

IK-AyKtfciZn, Mg, Be, Ca, Sr. B 

jMf^r^X^SBWWc J: 0 Pfflflg * 3 fcjflff* 1 
v\ x.yf-y^^iDPS^frS.V'NS^frco 

[0039] Kit. J»fiSitfc¥«**>x/\-***'4 

y H#hWHOIHH&t i * ? yJ^-lzi *)¥mm 
ju\-t,zm>XW^x?7J7*y4> (&») ZMtlf 

aflyy y 7 iM^Wi*ti> iLEDf 7 r^ 

Si** CI i: ******** *. 

[0040) WUtflMBt/tM Kfcisv^efi* 

0 0 n mJSLh 5 3 0 n mJ»TjW*''L < , 4 2 0 n m£l 
±4 9 0nmOT*UO#itV\ LEDf»/7t7s- 

*jfc*>"=i±» 4 5 0 nmJJLh.4 7 5 nm&TtfS *>tff 

WU£03£C5jrf . 4 50nmtf££t*-:y*£ftoS£t 
REDf-y 7*> 4>OS9tT* *) , 5 7 0 n m#i£t t 
- 7 fcftoJBte** L E D f- 7 Tic «k -o X BfiBSil^ 7 * 
h^S*-t>^*3KT**. *■»*■■"#> L E D 
^■yTCiD^T, ft3t**BljBUtrV^LEDf-7r*- 
mz^h^t^X'th. 

[004 1] ftttftti-t 7 * h)i>**±yx<§&t&# 
v^/i**#y*7AgL ^ry^AT/Psi^Affl*, # 

•^fciLEDf-^rfcElSi":*. 7 * H /l^-fey 



ft . x#t < &&w&ewjxfty4 *- h * £ t -r 

[0042] .(SWtt^-f-V-l 0 3. 203)SWtt 
7^-^-1 03. 203tLTt±. LE-Df- 77*10 
2. 2 0 2O«Sk<0^5 7^tt. WMt, m 

{gkLTiiO. 01cal/(s) (cm 2 ) (*C/c 
m) JJLh* t ff4U<. J-»5#4L<'iO. 5ca l/ 
Cs) (cm*) CC/cm) fiUiTfcft. ft* 
tKrJf*#JtUT'iWtt*7-f- , f-tf3«SB4. ML< 
li. *10jumJjLt. 94 5uxti&TVhi. ttfc. & 

4 i k C i •) IIWi^aMBStttfSfc 4 fcfcBf* L*»* 
2 5 jumJ2Lfc**J: WiU.'«B««^<« 

jlS*»4>3 5ixmjaT#J:9#*u>. rtoidi^Wtt 
•yro«®h. 'fy-t— ■ y-H&i^v^yf • y-K 

«S«*: , :*»f#*.. 

[0043] (T>yh ■ y-Hl 05) V7yh ■ y 
-h*.l 0 5 tlXit. LEDf-7Tl 0 2SrE»$^l> 

^fcs^fciiifAv^ LEDf-^rfeWRiKiL 

v7>b ; y-KSrLEDf-7 7"0*jilffi3: LTfiJffl 
'J - K±0# 7 TrtlC L E D f- -y 7° IrEtf 4 1 

[0044] LEDf 771 02i-7^yh • 'J- HI 

o scot 'y7i<Q%m±mt<tQ.mm%i:izii->xfio 

lttfX'%1. iUWMi. xjJ?*MB». T^y^ffi 
■W»>f 5 HfflBBrir^W 4>*i4. 7 x-X?*? 
yLED^-77^rk"CJ: yv»>yh • u-HkSSt** 
4 fc SWKIWC^S $ ^4 fcftfctt A g ^-7. H . * 
-#y*.-z. h , ^apN*y7*^S«v^ i t **f# 4 . 

tLED^-7T* i EB^il4v^y h • y-HO*ffitr 

■^O^Bffi^ti. 0. lSULhO. 8SJ3ITOTML 
V>. 4fc, V7yh • y-H^fW^rmS^ttLT 
•i.3 0 0A£J-cmJaT**ff*L<. iOSfSL<(i. 
3*tfi-cmJiT"C*4. ifc. ^"7>-b ■ 'J-H±t: 
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til. AflsWCii. 0. 01 ca l/ ( s) (cm*) 
CC/cm) iiiimtK font Kit 0. 5c ' 
a l/(s> (cm*) CC/cm) &±X'hl. Ztl 

e>n*fte$te-ttmbix\i. ft. M. ftAOffl. ff 
AOS?. >^9-fX/t^-yft**5S-y^«WWffe 

[004 5) M y-7— • U- F 1 0 6 ) A >1— ■ U 
-Fl 0 6klTl±. • U-K10 5±£KS 

ZtrfzLED+vTlOlbimZfvrzmV&VA-*- 
10 3fc<9Stt£H4t>*>"Cfc&. v^yh • y-F± 
tSffiBW) LEDf .7 rfcRJtfc«^l±» =§^m«7 -f -V 

-®±tfmti%^i mtx't in&ttimm 

1. MWmi. W>h ■ V-VfrhMtilt,z®.i 
t. 4y-7— ■ U-F07>f^-^yf 4^S**« 
Bfllffl*fc**<**£fc&£fcJ:->TV'7>F • y- 

OSNK«iB<oa${i. WtttMHtLT 1 . 6 SJSLhl 

o s.&Ttfm a y±- • y - 
•w»ttfc:»ft<f*6^«>ta±. t*>y - F7 

AO^£S#Ti^TtT^ft#©fi££^T t> J: < . & 
&Wi£T*W y-7— ■ y-F«R***fcf|fc-f y-r- 
-• y-F±»<OHB&ffliii:fc:J:-oT»jSS*Tt 
fin. S^fcii. A >+- • y-F*fi^ft*m«. 

[ 0 0 4 6 M >i— ■ 'J - Ft±. gmtt74 *-T* 

2. *y r -< a ^-mt nmtwf^m'&tf 
&\^tm#>htn. mmmfmmnxit. s 

OO^-cmWSiK. J:0ff*U<»43juQ 

ti, ft. m. mx'ommfm. mz*>y 
ifur^i-^A. ft. mtmihtii. 

[0 0 4 7] (3-T<yrul 0 1 ) 4SI£0J&J8» 
titllZ-fOf&lOl fctt. : &-^FSB01O4 
kliSOCv^F • U-F»*77 , tcRttfe*L*t>fl)T 
Jb 0 L E D * * r<0»K*5ESW'5 7 * h/U 5 *-fe 

y& if <&B«ftkBW^MB*»?- £ fc***#*fcJB 

mmmmttxit. ^ 
ys^'y^A. inkf^y. wtr^s-^. mm 
mmm&zm^tii. 

[0 04 8] (*-;PF«W 104) t-zPFamio 
4li, «3t^-fsi— F^>tefflfflJfc{rjCtTLED-f-vr 
10 2, SUtt^-f-V-lOS. 7*F;kS*-fey^« 
««#*«*ifc3-f^^ 1 0 1 fciffcrtS* 1 * 
«8t fcfcfefcRf't* £ k I. . F*W(i. 



7 * F/PS i k £J: -?T1S 

mnzm'tzttfT'ZiiK mm^-j^vizmmt: 

ttSraWS-WBMSS^CflPM-Ck*^**. JSC 

-A^FSSff 1 0 4timk!MUft«BrciJ:V\ jt*w 

4. t-A'KWri 0 4OftfrW»PkLTi±. ±kL 
TX*rdf^fflm, aU 71811. ->V n-yffiBi^k'OB 
(gffiCffiK^^ a Jfflli^ffi^k'*>*«TltfflV^itl». 
±fc.- ffittfflkUtii. ^>-Sa''J7A. Kftf-^" 
y. KHkT^S-^A. M3&#f&BWzM»hti 
I . $ fefc , JOBBtlBiT*-^ F*W+Cfc 7 * h 

->XJ7* FA'5*-by^«J6fttt*-/PFIWt«fc:* 

fflv^tt>iv\ a— r-f y^*7*F;PS*-fe 
^X9B6**«**S^»B. t-^FIWftlKFirfc' 

-Fkt&vk^Tll'.S. 4^. e*f*5r#^LT^- 

It. *M%W<07* F^S^-feyASTcfli^SSV^* 1 

S£?c$ilTl.i.?» 1 Ik* J 3ii.. IO.}:p^3tfe{i:. SIS 
feC*fit 4 £ k T"^€r Jli < $ ** £ k 

Ltzifi->x. zco±'j%?mmmmMfrt37* f^ 

$ ^-feyxffi3t*(7)-fe* { liS!l$ixS £ kttfcu. 4^. 

LED^-y7*^Ktll$i'L2»^±^tjS** J 4 3 0 n 
m&±Tlt . 3^^kfflTS> & ftftlMtttH F 
«Wt#*S-ti***WHthJ: Off* tv\ ' 

[0049] ( msm. ) *mmn*aty<i f * 

^- WMA-^bttimzXl L E D«^ft 
^*W^fi*>'. 3fflcO^K^3T-FT-afe«^tl>^ 

mtttifrbx-hi. -tts:hh. ®&<7>m.fmmt. 
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* I fcftKUi , R G B a&£/£jr<t it- Y z ZtlWR 

RGBILftW/^o-ikfBRKJfc 
«LT, &ftffllzm^Z-£& 1 ttfX'% ttz. a 

G B<0«3t^-f #- F*^»C^S;Mtjj*6* { 3&b 

5fc^-( #- F WUT«UH-r4**BW4» J: 9 MM 
ft*«nti:44i:*fc. sjeLTBftjRfcwrc*. $ 

[00 5 0) 4fc. aHWflOJBt^-f *-FM^fc. 
LED^j3&£05£jfr$\ ^HOLEDH^&li, 

^aa^a****^ jhvvt. anus 

ii, *P^ B J^3t^'^ *- F 5 0 1 <7>*£ V h "J -y 9 

hm&m±. RGB^fB^M^-FHS^V^ £ 
Ofc&b, RG B5B£^-f *- FJ8<aS»OB»HB£& 

>f *- KJAOUMSBT. LED*SSB«:B»T£&. 
[00 5 1] LE D*jpSStt, mBBT&*jttrigB 

■ittfx-zz. mmmmmeiz^-r. um9bu. a 

fStt^ST* 5 RAM (Random, Access, 
Memory) 603k, RAM6 0 3 HEttSftir 

RWMBQIB6 0 4k, PBHMflIlilB6 0 40aj*ffi-t 
TX-f -y ilT , W&4 *- F z jflatTS * 6 F 

5-f^<-6 0 2kSrfllii. HMHMaR6-04(i. R 
AM6 0 3t^l51t$iXl)T-^*^LED«^SlO^ 

[0 0 5 2] UC* S -5T, aUfflcOLED^Sfli, R 
GB<07;^7-«SMSkS=SrO. EKMfWtSrlBBMKT- 

JBt^-f 5)— FOBttfcffS fttf£fck*<Ofc^T 4 

ff$ZbtfX'*hi><OThZ>. itz. m=<r>% 
ft, »fi^*«^LED3J*gt=Jt^ABB*)lK« 



[0053] #K?»fBfcM *- Mi, SmSi? 
(W) fcLT09O*O<, RGBfc^-Pfl* 

0*9 0 Oti, LED^S50-gB2rSt9 0 0^'Ht 
HS£«j£1-|>. COLEDSl^Siii, BttSBTfeij* 
CT!3B*irfc*«WCttRStf4. »iliI»*»t<oaj* 

kl-iC.fctfT**. BBBIBU:* ^/^d-aoH^ 

ttS-fri. ■«f f -*HE*#»T*4RAM (Ran 
dom. Access, Memory) k, RAMlCE 

jiOTStf *fc^WI«*fcW**IWIMWllBk - 
KWM«3»oaja«-»T*4 -y^>^$vh.T, 

U KDKi&HIBti, RGBfcfiftJRCfBM-WHW 

a-*-*. zzx\ aft*o**£fT3*£ti. rgb& 

*- F fcjj^**; WXflWtfV WXHtrJfl 

3t:fift5R563tr>f3j— Ffc^'W'^ii^aj^l-fc. - 
[0 0 54] LJt*^T, eftSRjyfc^^^-F^Bra 
SPUSStLTCPU^ttli^lWKLu. RSN 

- F* { ^T§ix, *7 t*ft kifff . 

[oo55] (m^m *mmffmxr4 *-vzm 
*mm<r> i mx'him^mt txm% uzt%-&. zm® 

LT»*S*4 - k a!f«rKTJb4 kfttJftJKr-f * 

- Fc7)-a5«TLT fcfitrfe*lf3fi*C*^kV^» 

Sft5MftJt^5i--FSrEiS*i. r^ie=5:^^ 
Ffcim«i*J0i|K:«KS*ife»3t^ *~ F 
OHBfc**^:*- FRk UTfto. *3t^-f*-F 

ess-^s. <?m3&4 *- F**sas <X6 k n« 

«W*kS«S*'&«i3-F&*ii'!*is wrtzt 
LEDSSSi, aSJtWffiWV^T^Sr-f ^f^^ F 
±$itTV^4. ffi*^)^ffiii, SftUVX^RttTJ) 



(10) 



0-24 2 5 1 3 



*- FWa-jftWef-f'*- Ffci Oft 

6. 

[0056] (BBtfjabt* ) imw%<F$&t*4 *- 

*4. 0£5^®#f£^OfB^*-F{J. 7* 

a.^-h7 0 6ft:*»s*4. ft&^uA^y^-m 

fc*Ctt&i'-F 7 0 6Ka«S*if8*s^-h*7 0 1 

imMRVmil&W-ytfB&Zhfz ?<V2Bttn& 
(BH870 3rtlCLED^?7"70 2£B5e-f4. LE 

LEDf--y7*7 0 2*«BMIS<U l tAW6K7 0 3±lZft 

idLTajesiifcLEDf-j-rji. 7?y 

'AttWW'7 o 4 oSBiStcxsJf^sHfflBifTBSSii 
4.-#5BR7 0 4O-*«0±ffi±t:{i, £3ESRfi&±tf»fc 
fce«lflWW0**«*ufc.7 -f /kM*tf>RM«*f7 o 7 
$ri2E$i*TS>6. H*fc. S3t$[<7»iBfffi£ffi^LE 
Df->y 7tfBMZ tlX V **HLtfc t> E»**f 7 0 5 
■*Rtt5S3BOT*W±«F-£T*4. iiitiO. LCD 

#H*>J6*^ *- H fc-f* C k#T# i> . ?Sb b b «^ 

ixr, *m$m<miimiz-o^xm 
mi tf. *ffitmt&immmD*.izm%ztLh t 

[00 57] 
[HSgflJ] 

(IBSS«1 ) ?BfcfR?k LT3Bte-?#4 5 0 on, 
¥ffi63 0nmOI nGaN^MMiCfflV^. 
LED^-yTfi. a»S*t"9-7r>fTaHR±tCTMG 



7;!f*fc#fc«U MOCVDffiT*fHfe3Mfc£ft¥» 
/•?yh^XkUTS i H,kCp 2 Mgk. £^981x6 

r k fcj: ox Nsa«tt*psw«i** t ftWbjry 
®k> pjsmwttiri-ftaflyiry^T^s-^A* 

7 7 -y Fl. PSHWttMrt-*«Wry * 

a 7 Ml fc* PS*mS5^-rs?7-yK 
J§ t Ofilfc«S*&3 n nfi 0 . m-ft^#FH3tk 3 
<tfty>H-yi nGaN*5iSttJI£»l£Ut. (4 

)SRtt4 0 0XySLhTT--^S-liT**. ) 
[ 0 0 5 8 3 x -y f-j^tc X 0 P N&¥Mfc$m 
S-efctt. 7.A".y ? y y^tct ZtlZtlBft. 

-f^-f^HlvvtH, tt&fci 9 k 
UTLEDf-yTfe»*S-^:. 
[00 5 93 «^-y*tfc«Biy-K7U-A««fcWc 
^•yrS-^tSV^y h • y-FtLEDf--/7'$rX*r 
<f xffiilT'^'f *>T 4 y / Ufe . L E D f - 7 7°<7)&« 

•fflltg* 1 3 0// m<7)£iilT"7-r "^-^>T >-^Ll; 

[0060] -3\ 7 =f FA'S*-fey^ffifc*l±. Y, 
Gd. Ce ^)«±ja^&^JUfcttTHK:»»Ufe» 

6. lfttC77-y?Xi: LT7«y-ft;Ty ; £XvA$rS^ 
LT*B«tiSft. ^+1400" C<0ffl«T3BSBHft 

ML &mzm£miXMf8L2 J £fz. 7t 

/P5x^Al!ttktT (Y 0 . B Gd 0 . 2 ) 3 A1 6 0 12 : 
Cetma^tUk.. CecnWmii. 0. 0 3T* 

[006 1 ] JBfttFit^ (Yo.eGdo.i) 3 A l,0 ]t : 
CeS3tft8 0«ftSP, x#^v-ttBlOO«l»&J: 

ftXft; 7 * h /!/ i ^-fe > £ tl 
fcSffllfc 1 3 0°C 1 ^ST'S'fb^-W:. £ -5 LT LED 
f-y7*±fc:ffS 1 2 0 jutf)7* hyu$^yx^3t<** J 
ttztifzo-y- < >7mtfBf$.ziifz. its. 3-r 

jyfmzte. LED^-yTtCf6l* 1 r.T7* h/P$*-fe 
^ftJtetjt*^"? < LT . imKiiJ It) 3 . 
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5W/cm 2 T$>-o£:„ $^>tLED^--y7° J ?» 
7* h/PS** x*^** £ #awE* , WPS: 

Af£, 1 5 0*C5B$raCT«flS3ii-fc. iSLTErttS 

[ o o 6 2 ) i a iT%^h.tz&&&tfm&m%m. 

m-eix. -feC* (x = 0. 302, y = 0. 28 
0) s fifiJ£80S0K, Ra («fettJIS) =87. 

«49. 51 n/wtafiwatn-jft. 3&<c*# 

gCilt tT«SS2 5-C6 0mAffl«, fig 2 5 *C 2 0m 
AiM, aS6 0"C9 0%RHTT'2 0mAamo#IS 

[00 6 3] (ft3lSMl)'7*h/P5*-b^a3e** 
(yo. 8 Gdo.. 2 ) 3 A'l 5 0 12 :CeH (ZnCd) 
S:Cu. Alt UcWM±, SatMl fcfflRtLT* 

[0064] iftji. faiaR^^BisKfcSJtftcfrtr 

iHft^HfetSfe Lfc 6 CO t %t L>tlh . 2 5 "C 2 
0 m 6 0 "C 9 0 %R HTT' 2 0 m Alt^) 

3WfeKlttSftSiatWlt*ft:H8tc*1-. BUM 

[0065] mmm 2 > l ed^- ? 7coa«*-fb-& 

ft¥3ifr£§>lS6«aj 1 J: 9 fc I n<o**r*fci|K»UBfct: 
-?£4 6 0nmtU:. H*(C7* h^S^-by^ft 
**k LTSQiW 1 i 9 1 G dO#^*^li^t ( Y 
o. 6 Gd 0 . 4 ) 3 A l 6 0 n : C e k LfcUttttJEItM 1 t 
LTJHW-r *-K* 1 0 Ofl»j£L»ftBCfk£ 

[ 0 0 6 6 ] £ 0 IXn^tltz&^tfj&fflffibf&t 

W/ttfU -feK£ <x = 0. 3 7 5. y = 0. 37 
0) . feiaS44 0 0K. Ra (flteflBSS) =86. 

ox-h-otz. z hizmaw&iz&^xit, m&zittest 



rl 00%k LI 00 OBSaffiMW^ltSTi^eKS: 
9 8 . 8%T'$> DftttfcSfe&fcfiri-* 
^.ttfmtX'ttz. ^comfefflny * Yiv^^'v^yx 

^9Y)V&, 010 (A) , (B), (C) fc**V?iv 

[0067] (»»«3) 7*h^S*H=^ffie**' 
Y. Gd, CeO*±JKS&fcto;LSmfc-£%$-£ (Y 
o, 3S Gd 0 . 57Ce 0 . 03 Sm 0 . 0 ] ) 3 A 1 5 0 12 3£3£flJt L 
fcfcWtt. HJfcflJ l t R8teLTfBfc?M sr-K 1 1 0 
OKLt. L<r)%±?4 H- F£ 1 3 0°COiSiET 
fcfcl*Tj£ff StfT fclliSW 1 OfBt^-f *- F t JtK 

[0068] < johm ) xmsfflvmb?* *- f *• 
m%Ltz. mm 1 1 h«c Lt«ssttw * 

-Fi&^Z-yZB&Ztt-tyzivfzmLklz, 
16xi60ThU-y^^=Ek$*Jt. SSt^3K 

■*tr-9fc. at7xy-/MfilBt:J:-5T»dc$futjE* 

5 04rt»ciauB£S-^. mMttsosn. m. 

h'^ y h J 0 tstfe Lfc 'J a ytfi 4 0 6 tc 

RAM (Random, Access, Memory) 
ftl^R A M fcEttSil 4 r- ^ 4»%3fe^-< 3f— K£J5f 

««lll»fciei8W»EIBoaj*<i#T*^-f yfWsii. 
TlUt^-f 3J--H&A*TS*6 K5-<A'-t *«i^C 
PUOffill^gt, *««WtftaSHtTLED«^S 
LED«55»*e»S-freflLED3Ejit 

gat u»ti hzt imuLtz. 
[oo69] (mmm 5 > imw 5«oset^ h 

(±, 7a-h4'S*-fc>'^fi3t*i:LT— «S (Y 0 .,G 
d 0 . 8 ) 3 Al 6 O )2 :Ce T*S<l4«**Srffll ^ 

Wi. *tefi«J 1 1 uttte ix%3t?4 r 0 o« 

JftSSiht . £ 3 LXfthtUzftOltn *- HofiK^i 
*i(x=0. 450, y = 0. 420) T'S> 

»91^fe&^1-|>^t* f T'#^„ 4^-50IW5O» 
Kii, HiiM 1 H tJtRLT 

W&W»4 0%ilS<*»-3fc. U*»U *6tSitt:fcv^T 

tiUfisn 1 1 HtttflKtfciHKtt S-^L TV^. £ OH 

3&&4*-) t cr)&?t%Z'<7hJl>% : . mi 1 (a) , 
(B) , (C) lZ*tl?tlMLX^&. 

[0070] (mmm 6 > mmecomtyi t- h 

(4, 7# hA- t LT-^:Y 3 A 1 5 0 
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W»cLT»t^-f *-Kt 1 0 OffiMUF-tt:. &tt 
M 6 WHJfe^-f #- Fli. HJSffl 1 OfBfc^ *- F t 

«0ifc*JV^TI4j8IWIl fcR^ftlifclifttttvL 

ED^-yTMI3K:yV;f-FO&5Bt7A:7 h/l'fc. 
ill 2(A). (B) , (C) fc*LTV»*. 

[0071] (mtn7 ) %m\i<r>mtyA f 

ti. 7*HI/S**>'^«3t*ktTHR3«Y8 (Al 
0 . 6 Ga 0 . 5 ) 5 Oi 2 : CeT*S*l*ft3feK*J8^fcJ2r 
Wi, HlfefPJ 1 h [aiaitc *- F£ 1 0 Offl 

mmi fcP«wc»ifcBi»t*LTv^. i^jatw 

(7)7* h/P 5 LED^-«/7°&tfSBfc 

*-H<0*5BtX^ F/L4r. H#t01 3 
(A) ; (BK (C) t^LTU4/ 
[0072] (%fftfl8 ) H»«8iOSBe^-f #- F 

ti. 7* wi^s^-fe^abfeftt L-r-fi^Gd 3 (a 

l u Ga 0 . 6 ) 5 0i 2 : CeT-H£fl4Y£££=5:Vv£ 
-F£ 1 0 0«BfiS-frfc. 3BIW8<Of&*r-i*'*-F' 

[0 0 7 3] (£ttf!9) IWJ9<^fe^*-F 
(4, 7* hrH*vtyZ&ftfct IT-W&Ys I n 3 
0 12 : C e?*3*l*A 1 ££2£V^3ftfc£fflV^& 

W4. isisffl 1 1 pmuc LT»3t^-f *- k* i o om 

[0074] 

F'J^A • T;PS--7^ • #-*-yF^S3fcft- R e> (RE 
i^Sm,), (A .l,Ga,.,) 5 0 12 : Cefi3fcfr*8* 

1 1 «t vmm&nmcommiz&^T t» 
4. #tc. *mmi l zm'>t>ix&7*h)i<i*±yzn 

**ti. JESaTfeOl 2 0nsectV^JSB3MEt* 
4. LEDf-7T(4*fettt-^ft***1-6 
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[0075] we. jamBon** 1 4fcii 3 tiea 
'tom**^ * - f tc m^com^y^ #- f t -r 4 

[0076] *^BJfOH^I2Xtiil^!4 Ofll&J: "f 
4;tfcJ: , 5. SWJ 4. r$ri> 

h1,ifim>tf&\ IB^Mtf-FCfc^TijJt 
fW&MR ( t-zl' KaW^a-f -f 

S«Siut3iaiLEDf-yr^4>JicajSil*3tJ: o 

ilTtLEDf--yrH©JR$itt<V^ ^<?55tttt7* 

•h^S^-fe^ffitft'triOSSHtSiiX:^, LED^- 
• U-HO*«y7'*irTR»S^WJ:<»3tt 

[0077] «m^^HM^i5 1 1 tci 

•< t—Fk'f&Z t IZk tztuix , Wt?4* 

7*i*^)»*tr 4) «:ft*ftC J: 0 4MBrt"* i t * J T# i 
fcfti , 5^- : 5rMt^ : t-ri.^3t^^-Ft-r4; 
ti&«T'#4. LEDf-y7"*»4>ftaj?*L*3iai, 
LE Dfc«*t«M-4«ff UT** J 2Scai . 
ftlti $ . L E D f - -y T tc JRK $ tLtzMMOtk b 

o^i^i:*fire^-^t3fc^&ai-r 4 ; t * { t# &v \ 

2MS^H8t±.. 7*F/PS^-fe^S3tftfcJ:-5'CLED 
^■yr^4>^*^»a$^4^^3t^M *- Yfth&l 
-&&t* $-^4 1 b IfiX'tTr&KV&bW-yZ b 4 

[0078] *m%*ncom?m6 con&btz z t ex 

>T*'4. 

[0079] *M^ 9 J^I«*3l70lt^i:-r4^i: t«t 

o , &m> : mx'-mm% led «^tss^fiKAK(w 
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[01] 0114, *P^ B JO^^*-Komxt«lii 
M0T'£>&„ 

[02] 02J4, WWOiWWiy-fsr-HWlW 

[B3] *mm<r)mtfA a- Yvmit^ 

[14] H4 (A) (4, *WW»:«B*ii67*hiP 
S^-fcyx^fcfto©©*^? wuo— flfcjSU 04 
(B) 14. *B«BHt:«fflS<i47<-h;P5*-fe>'^« 

[05] H5tt,.*BW»7)Jft3K^*-K«rfflUfcL 
E D*jj*8BflXlWElT* & . 
[06] 06J4, BSClV^ftSLEDS^jfO:/ 

[07] 07t4, aMWKB^JBt^-f^-HtfflV^M 

[08] 08 (A) J4, 44MMtoXNMlfcibKafc 
UclttSffl 1 ^Bfc^ *- F -fc ^fflg 2 5 "C 2 
0mA«tefelt63Wfr&»£*U 08 (B) 14, * 

7M *- H t <7)i&£ 6 0 *C 9 0 %R HTT 2 0 mAiim 

[09] 0914, sWBJH^^^^-HtdBiRG 

EES ^£5j^S<r)gfl#;Effi0T'£& . 
[010] 010 (A) (4s (Y 0 . B Gd,. } ) 3AI5O 

±»n?£ttZ^? hAttt'. 01 0 ( B) {4. ±tf- 
7jfcH#*4 6 0 n m£:rr*S36W2 <0L E Df7 7"<0 

fbe^^ 010 (o (4, zamzvxt 

[011] 011 (A) (4, (Y,.,Gd,. l ).,Al,0 
12 : CeT*«£;h.£>liJ8s0i5O7* h/L-S^-yfei'Xg 
SfcfrOf&ft*^? h;P£*rf c 011 (B) {4, itr- 
7tt*#4 5 0 nmSr^f -&»t^J5<7)LED^-yr^ 
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JBteX"*? 011 (C) i4, Hte^J50^ 

[012] 012 (A) $4, Y 8 A1 6 0 12 : CeT*3 
tl h 9EHE09 6 <7) 7 * i * •/ -fe ^XMSfcft^fBfcT^ 
7 b/t-£*T. 0 1 2 ( B ) t4. ±tf-7»*^4 5 0 
nmt«T4H«M6OLEDf-y7 , <0?Bt^^ WU 
£*t. 01 2 (C) (4. *««605Be^*-KO 
JBtX-^7 \-lV*7F$ . 

[01 3] 01 3 (A) {4, Y 3 (A 1 0 . 5 Ga 0 . 5 ) 5 0 
„ : Ce?*3*l40«t0l7*>7* WUS*?*:^ 
ftfltfSSBK*'^ h;P2r5^-. 013 ( B ) {4, ±t- 
7SJ&F4 5 0 nm^-n>^ffiW170LED^770 
JBt^^7 h/Wfrij**. 01 3 (C) {4. Ht6M7^ 
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